INTRODUCTION
With the opening of the market, distribution network managers have been confronted with new challenges. In particular, the control of risks resulting from an indemnification policy covering the overstepping of quality thresholds will probably be expressed in terms of the amount of long power cuts for a given medium-voltage feeder.
Asset managers would have to fulfil their commitments regarding the number of power cuts, and to set up their policies for burying aerial lines and replacing old cables. So, new methods of investments should be developed, optimising the compromise between risks of overstepping quality thresholds and investment strategies. This risk management approach should be based on a quality model of the network presented in this paper as follows : Section 1 presents the aim of the model, Section 2 describes the model itself, and its set of parameters, Section 3 develops new ways of investment strategy, Section 4 gives an example of model and studies on a large sample of the French network.

AIM
Our main purpose consists in modelling the probability for a feeder experiencing k interruptions in a year. Then we can calculate accurately the risk of overstepping the quality threshold for different parts of the network given.
The operational feedback gives the frequency yearly cuts of feeders for a few years as shown below. These frequency yearly cuts are the consequences of : -deterministic data : network architectures, environmental conditions, -stochastic events : climatic conditions. Our method makes it possible to pass from this quality feedback to a stochastic model giving the distribution probability of the long power cuts for each feeder as shown in the following figure :
Modeling according to Poisson's law 
Risk k
This problem is difficult to handle because of the limited period of feedback and the evolution of the network during the time. It is resolved by developing a probabilistic model.
MODEL
Our aim is to model the distribution of long power cuts by feeder by year using a well known probabilistic law. Among the discrete probabilistic usual laws, the Poisson law is selected for three reasons : − number of events is stationary during time − the outcoming of a new event is independent on the previous ones
− several events can not occur on the same time
The cuts occurring on a feeder satisfy this set of assumptions. 
Simplified Model On a Single Component
where k is an integer, and ) ( . k nc P i comp = the probability that the component i experiences k cuts for a year.
Aggregation On a Feeder
The number of cuts on a feeder is less than or equal to the sum of the cuts of each of its component. As we suppose no simultaneous failures, we can assume that the number of cuts on a feeder is equal to the sum of the cuts of each of its component. In that case, the estimator comp λˆ is the mean value, i.e. : Estimation of these parameters using the maximum likelihood leads to the resolution of a multidimensional problem which does not admit analytical solution. Some algorithms developed in [1] allow us to address this problem.
MAIN
APPLICATION OF THE MODEL EVALUATION OF NETWORK DEVELOPMENT POLICY
Our model brings new stakes in terms of network development since it can be used to carry out risk analysis and to identify investment priorities. These issues can be achieved by defining the risk criteria and the increase of the risk.
C C I I R R E E D D
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Risk Criteria
The Risk criteria is defined as the probability that low voltage and medium voltage customers oversteps a quality threshold (expressed in terms of number of cuts per year per feeder). Aggregating the risk on a whole network allows to evaluate the global risk and to identify the most critical feeders. The risk criteria is given by the following formula : It can be shown that the global risk is a random variable which follows a normal law. The mean of this normal law gives a value of the financial penalties a Distributor may suffer and its standard deviation is an indicator of the variability of these financial penalties.
Risk Evolution
From the risk criteria, the increase of the risk can be evaluated yearly taking into account several parameters like the load growth in customers number, the network extension and the asset ageing. Should the asset ageing be modelled, it can easily be taken into account in the model. A way of modelling ageing is to calculate the fault rate as a function of time.
Investment Evaluation
The ability to simulate the impact of any development policy on the network over the financial penalties becomes a critical issue. Hence a simulation tool has been developed by EDF R&D. This tool calculates the global risk criteria and proposes different scenarii to decrease it.
A scenario is an asset or network evolution (renewal of cables / overhead lines, feeder split) chosen among a set of model solutions. Others evolutions are under development (maintenance, automation).
Each scenario is compared to the other in terms of benefit (risks avoided) to cost ratio and the scenarii whose benefit to cost ratio are maxima are selected on each and every feeder. Thus, our software proposes the best strategy investment and evaluates the necessary amount of money to reach a level given for the criteria used.
Our software has many applications. In particular it can help − the distributor in its relation with the regulator to balance regulation mechanisms (quality threshold, penalties) with investment and tariff. − asset management to allocate financial resources between its local distribution areas for a period of time given, − the local asset management to identify the worst feeders and the best asset evolutions on every feeder.
APPLYING MODEL AND METHOD ON A MV FRENCH NETWORK OPERATED BY EDF
The Model has been applied on a large sample of the MV French network operated by EDF.
Simulated data and real data of the number of faults per year per customer have been compared to check the relevance and the accuracy of the model. 
Results are given on the table below. 
As the table shows, the real and simulated data are very close: the similarity of both distribution enables us to validate the model.
Risk Evolution
Making the following assumptions :
• 1.5 % of customers increase per year • 1.2 % of network extension a year • an increase of 0.1 faults/year.100 km for lines and cables over 25 year old the criteria evolution in time can be evaluated and is shown in figure below (criteria is defined as the probability number of LV and MV customers overstepping a quality threshold). Risk in year 0 is equal to 100 %. Since risk is based on threshold, it isn't a linear function of the age. In particular risk evolution is sensitive to the modelling of ageing and to the age profile of the network.
Risk increasing with time
Investment Evaluation
The software allows us to calculate the amount of investment versus the risk as shown in figure below. The figure is an example of an investment strategy applied on a large sample of the French MV network operated by EDF.
− The Y-axis represents the relative current risk (the reference year is 2003), − The X-axis stands for the money invested. The curve gives the decrease of the risk in function of the money invested in the network. 
CONCLUSIONS
A new quality model has been introduced in this paper. The stochastic model links the probability that a feeder experiences k interruptions within a year with its component and its environment.
This quality model brings new stakes in terms of risk management and investment strategy. It enables the asset management to evaluate a set of development policy in terms of risk, quality, investment on a large network and on a longterm perspective.
